This paper provides an in-depth study of the linkage between firm-specific variation in returns and fundamentals in Korea. While international studies of the emerging Asian market shows firm stock prices variation is related to their fundamentals there is a common problem of inaccuracy and lack of sufficient number of samples. We try to overcome the insufficiency of the spans of time-series data and consequent loss of statistical testing power by using firm-level micro panel data from Korean stock market. Using detailed accounting data, we test for the Fama-French 3 factor models, and see if the increasing foreign investor participation in the Korean market has effect upon the relation between stock prices and fundamentals. The results show positive correlations and significant firm-specific information incorporated in the stock price volatility. Also, firms with higher foreigner shareholder ratio, used to proxy for stock monitoring and corporate governance, seemed to show higher correlation between cash flow shocks and stock price returns volatility.
Introduction
The assumed investor behavior underlying the portfolio theory, and by implication the CAPM, does not accord well with the observed investor behavior under real market conditions. For some exogenous reasons such as transaction costs, incomplete information, liquidity needs, and various institutional constraints, viz., taxes, restricted shareholding, imperfect divisibility of securities, and short sales restrictions, some investors may fail to diversify in the manner recommended by the financial theory.
1 Malkiel and Xu (2002) have shown that when some investors are constrained to hold undiversified portfolios, the remaining investors in the market will also be unable to the hold the fully diversified market portfolio. They derive a variation of the Capital Asset Pricing Model (CAPM) that captures this phenomenon and suggests a positive relationship between idiosyncratic volatility and expected stock returns. Earlier, Levy (1978) and Merton (1987) , based on similar assumptions regarding real world investor behavior, have also proposed capital market equilibrium models where rational investors are compensated with higher expected returns for bearing higher idiosyncratic volatility. A similar prediction is also extended in the behavioral asset pricing model of Barberis and Huang (2001) based on the prospect theory.
In addition to its asset pricing implications, understanding the volatility of the idiosyncratic component of asset returns is important for several other practical reasons. First, idiosyncratic volatility of returns directly affects the arbitrage activity involving individual assets. Arbitrageurs usually attempt to gain from perceived mispricing by holding portfolios that are long in one asset within an asset class and short in other assets in the same asset class. Since the combination of both long and short positions 1 Survey evidence of Huberman (2001) suggests that investors are prone to invest in familiar stocks and ignore portfolio diversification. Goetzmann and Kumar (2001) report that the majority of investors in their sample of equity investment accounts is under-diversified. More recently, Polkovnichenko (2005) also finds that many US households invest only in poorly-diversified portfolios of stocks and some households with substantial savings do not invest in equities at all.
effectively removes the common component of asset returns, the risks that arbitrageurs face are related to idiosyncratic return volatility, and not aggregate market volatility. As rational traders, arbitrageurs must trade-off the risk of their position against the expected profit of the position, and therefore increased idiosyncratic volatility of asset returns may prevent them from fully taking advantage of mispricing and, as a result, larger pricing errors may continue at times of high idiosyncratic volatility (Shleifer and Vishny, 1997; Pontiff, 2006 ). Second, firm-level idiosyncratic volatility is important in event studies where the statistical significance of abnormal event-related returns is determined by the volatility of individual stock returns relative to that of market or industry (Campbell, Lo and MacKinlay 1997, Chapter 4) . Third, one of the key factors determining option values is total volatility of the underlying asset, including idiosyncratic industry-level and firm-level idiosyncratic volatility and aggregate market volatility. Finally, from the investors' point of view, idiosyncratic volatility of individual stocks may affect the construction of portfolios to achieve the desired level of diversification. Campbell, Lettau, Malkiel and Xu (2001) note that high levels of idiosyncratic risk may be the result of low correlations between stocks and thereby increase the number of securities required to generate a well-diversified portfolio.
Even though idiosyncratic volatility of asset returns is of importance both in theory and in practice, it received only a little attention in the volatility literature at least until the end of the last century.
Early research attempts such as those by Loungani, Rush and Tave (1990) and Brainard and Cutler (1993) exploit industry-specific equity return variation to test the sectoral models of reallocation which, in the tradition of Lilien (1982) , imply that an increase in industry-level volatility of productivity growth may reduce output as resources are diverted from production to costly reallocation across different sectors of the economy. Beginning with Christie and Huang (1995) , a few studies have also explored the behavior of firm-specific stock return variation in the analysis of herding in the stock market. Bessembinder, Chan and Seguin (1996) and Bekaert and Harvey (1997) have used some measure of cross-sectional volatility as a proxy for the firm-level information flow to the market. Roll (1992) and Heston and Rouwenhorst (1994) decompose world stock market volatility into industry and country-specific effects and study the implications for international portfolio diversification.
Research in idiosyncratic volatility seems to have gained momentum in recent years since the publication of a study on disaggregated volatility of US stock returns by Campbell, Lettau, Malkiel and Xu (2001) . The authors decompose the return of a typical stock into three components to study the timeseries behavior of volatility of stock returns at the market, industry, and firm level and discover a puzzling phenomenon that has gone unnoticed for decades. They find that, unlike other components, the firm-level idiosyncratic volatility in the US shows a positive deterministic trend over the period from July 1962 to December 1997. The trend increase in idiosyncratic volatility relative to market volatility implies that the correlations among individual stock returns and the explanatory power of the market model for a typical stock have diminished over time. Consequently, it is also more difficult to diversify away idiosyncratic risk with a limited number of stocks in a portfolio. The findings of Campbell, Lettau, Malkiel and Xu (2001) have stimulated a series of studies searching for the potential cause(s) behind the observed pattern of volatility. In summary, the findings of these studies attribute the trend increase in US idiosyncratic volatility at the firm level to an increase in institutional involvement in equity markets (Xu and Malkiel, 2003) , growth of smaller firms (Bennett and Sias, 2006) , the influence of newly listed companies which are increasingly younger (Fink, Fink, Grullon and Weston, 2005) , new listings by riskier companies (Brown and Kapadia, 2007) , a decrease in corporate earnings and an increase in earnings volatility (Wei and Zhang, 2006) , deteriorating earnings quality and higher dispersion in analysts' forecasts of earnings (Rajgopal and Venkatachalam, 2007) , higher volatility of fundamental cash flow (Irvine and Pontiff, 2007) , and to increasingly tougher competitive conditions in the goods market as a result of increased globalization, deregulation, and rapid technological development (Gaspar and Massa, 2006; Comin and Philippon, 2005; and Irvine and Pontiff, 2007) .
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The phenomenon documented in Campbell, Lettau, Malkiel and Xu (2001) may also have rekindled the interest of researchers to verify the implications of idiosyncratic volatility for asset pricing as predicted in Levy (1978) , Merton (1987), and Malkiel and Xu (2002) . So far the empirical evidence on the relationships between idiosyncratic volatility and expected stock returns remains mixed both along the (2006a) show that the value-weighted idiosyncratic volatility and the market volatility jointly predict market returns (although they do not do so individually) and that idiosyncratic volatility is negatively related to future market returns. Jiang and Lee (2006) stress the need for controlling the persistence in idiosyncratic volatility and find a positive idiosyncratic risk-return tradeoff at the market level. Therefore, to date, although there is an ongoing debate as to the sign of the relationship, researchers do not seem to differ on the possibility that idiosyncratic volatility may be a priced risk factor. In summary, the existing research suggests that idiosyncratic volatility of asset returns may represent a pervasive risk factor, and that its intertemporal behavior may embody the intensity of institutional trading, information about level and volatility of corporate earnings, evolution in the structure of stock markets, and strength of the competitive forces in the economy. Morck, Yeung and Yu (2000) present intriguing evidence that stock returns in developed market economies tend to move in a relatively asynchronous pattern (i.e., show higher firm-specific variation)
and that in emerging markets they tend to move in a relatively synchronous pattern (i.e., show lower firmspecific variation). Using data for 1995, they cannot justify the cross-country differences in firm-specific returns variation by alternative measures of firm-specific variation of stock fundamentals. Rather, they find that measures of institutional development such as good governance and stronger private property rights are significantly correlated with higher firm-specific returns variation. They suggest that poor institutions and weaker investor protections discourage informed investing in emerging markets and therefore stock prices in those economies contain little firm-specific information. These findings may have important implications because, to achieve a functionally efficient stock market where stock prices direct capital resources to their most productive uses, it is a necessary condition that changes in stock prices track firm fundamentals intimately (Tobin, 1984; Durnev, Morck, Yeung and Zarowin, 2003) .
Taking a time-series perspective, Li, Morck, Yang and Yeung (2004) have recently report an important finding that, over the period from 1990 to 2001, firm-specific returns variation in most of their seventeen sample emerging markets shows a rising pattern that is at least weakly similar to the one reported by Campbell, Lettau, Malkiel and Xu (2001) for the US. They also find that firm-specific variation across those markets is significantly positively correlated with greater capital market openness and institutional development over the period. They argue that greater openness and good institutions, by facilitating better impounding of firm-specific information into stock prices, may have induced greater firm-specific variation of stock returns in those markets. More recently however, using firm-specific returns variation as a metric of the informativeness of stock prices, Chan and Hameed (2006) and Fernandes and Ferreira (2007) find either no, or even a negative, relationship between firm-specific returns variation in emerging markets and two specific measures of institutional development, namely, analysts' coverage and the enforcement of insider trading laws, respectively. While acknowledging the role of private information in driving firm-specific stock return variation, Roll (1988) also warns that higher firm-specific stock return variation may reflect a greater incidence of mispricing and noise trading as well. In this backdrop, it is essential that we understand the nature and the extent of the direct link between firm-specific variation of returns and firm fundamentals before interpreting the former as a gauge of the informativeness of stock prices in emerging markets.
In the wake of rising firm-specific returns variation in the US, a few studies have recently explored the link between firm-specific variations in returns and fundamentals in the US and reported significant positive relationship both along the cross-sectional and time-series dimensions (Durnev, Morck, Yeung and Zarowin, 2003; Wei and Zhang, 2006; Irvine and Pontiff, 2007) . Similar crosssectional evidence for Japan is also reported in Chang and Dong (2006) . However, presumably due to limited availability of accounting data, the issue has remained unaddressed so far in the context of individual emerging stock markets. Rahman and Hassan (2008) examine this phenomenon for a number of emerging Asian stock markets. We try to overcome the insufficiency of the spans of time-series data and consequent loss of statistical testing power by using firm-level micro panel data from Korean stock market, and make the first attempt to understand the link between firm-specific variations in returns and fundamentals in Korea.
Data and sample selection

Why Korea?
While international studies with multiple emerging markets data provides a trend or general result (see Rahman and Hassan(2008) ), there is a limitation to the precision and broadness of the accounting data available when using a dataset with world wide data. For example, in depth collection of a certain stock market using domestic datasets can include more number of firms like small cap firms 9 have been listed for a short time or even delisted which are likely to be excluded in world wide datasets.
Indeed, while Rahman and Hassan (2008) However, using domestic datasets and increasing the sample firms is not sufficient enough to overcome the loss of generality by only focusing on one specific emerging market. Thereby, this paper adds two more features to a sample which reflects the overall market and hope to provide a further research extending the previous studies. First, we introduce two more models for the firm-specific returns volatility. In addition to CAPM model we use the Fama-French 3 factor model and the Cahart (1997) momentum factor which requires more specific market data. Second, market openness is expected to be one of the reasons why emerging Asian markets' stock prices are not devoid of their fundamentals. In Korea, foreign investors are regarded as a sophisticated investor group. We can assume that acquisition of a specific firm by foreign investors is at least a signal that the stock price reflects the fundamentals. For this reason, we check if foreign investors' ownership of a specific firm has effects upon the linkage between stock returns and fundamentals.
Sample selection
We use financial statement data of firms listed at the Korean Stock Exchange (KRX) retrieved from Dataguide Pro, provided by FnGuide Inc.. The date of official liberalization of the Korean Stock market was January 1992; our data coverage period starts from 1992 to the most recently available fiscal year 2007 2 . We included non-financial firms, firms with positive book asset to market asset ratio, and any delisted firms during the period. For precision of estimating the firm-specific variation of stock 10 fundamentals, we use a similar selection criteria as Morck, Yeung and Yu (2000) and by selecting firms with at least seven years of continuous financial statement data. Finally, we obtain 569 non-financial firms and 7,970 firm-year observations. Table 1 shows the number of observations per year from 1992 to 2007.
[ Table 1 here]
The number of listed firms did not change much after 1992, our firm observation per year dose not change heavily even during the financial crisis. The constant number of listed firms in the KRX market might be attributed to the introduction of the Korean Securities Dealers Automated Quotations (KOSDAQ) market, which is similar to the NASDAQ market. Starting with about 200 firms in 1996, the KOSDAQ market listed firms has increased to approximately 1000 firms. The inclusion of the KOSDAQ listed firms to our sample was considered, but we decided not, after comparing the potential problem of failure to control for market differences with the small increase of observations after selecting firms with at least seven consecutive financial statement data.
Since we use all the non-financial firms available, Misalignment of financial statement data among firms due to different fiscal year end could be problematic. However, about 93.5% of the firm year observations have fiscal year ending on 31 December, the next most frequently used fiscal year end is 31
March with 3.3%. We tested whether if using only firms with 31 December fiscal year ends could alter our results, but found that the results are qualitatively the same.
For control and robustness check purposes we require value weighted market index weekly return, foreign investors' ownership percentage of individual stock, year end market capitalization of stocks, annual trading volume of stocks, and book asset value and debt value of stocks.
Firm-specific volatility Estimation
Firm-specific return volatility
In our paper we use weekly stock price returns to estimate firm-specific returns volatility. Stock price data for every Wednesday (or the nearest to Wednesday if no trade occurs on Wednesday) for each stock is obtained through KSRI (Korean Securities Research Institute) dataset. We estimate yearly firmspecific returns volatility of firms with at least 10 weeks stock returns every year. In constructing firmspecific returns volatility, we use three models to control risk: i) Capital Asset Pricing Model (CAPM), ii)
Fama-French 3 factor model, and iii) Fama-French 3 factor model with additional momentum factor. The CAPM model uses the market index to control market wide systematic movement of individual stock returns. The value weighted KRX market index (also known as the KOSPI index) return is used with the 91day CD rate for the risk free rate. We follow Fama and French's(1993) 3-factor model by using additional Small versus large size firms' premium (SMB), value versus growth firms' premium (HML) to the CAPM model. All the firms listed at the KRX stock market is divided into 3 portfolios by market capitalization size and 3 portfolios by book-to-market asset ratio. The SMB (HML) premium is calculated by subtracting the weekly large (low) firms' portfolio returns from the small (high) firms' portfolio returns.
For the momentum factor, we use the Cahart(1997) momentum factor. Specifically, we first calculated the past 12month to past 2 month cumulative return for all listed firms with at market price over 500won 3 .
After skipping one month to account for any possibility of bid-ask bounce problems, we order the firms by their past 10 month returns. The deciles group with the highest returns is named the winner portfolio and the lowest return deciles group is named the loser portfolio. Finally, we subtract the most recent one month winner portfolio return by the loser portfolio return. The three models we use are expressed in the following equations. 

for each model is the firm-specific excess stock returns of firm i in week j, which is used to estimate the firm-specific volatility of stock returns after controlling for systematic risks.
Since the models generate weekly firm-specific excess stock returns, the firm-specific stock 
Where,
, it CFS is the cash flow shock for firm i in year t, , mt CFS is the size weighted cash flow shock index in fiscal year t, and , it e is the residual of the regression for firm i and year t.
Assuming that the residual , it e follows a Gaussian distribution, the expectation of the absolute value of the residuals is a function of the standard deviation.
Thereby, we follow Schwert and Seguin (1990) and estimate firm-specific fundamentals volatility using the residual , it e and results from equation (5) as below.
,,
Using earnings data as stock fundamental, subject to managerial decisions such as smoothing earnings or shifting slightly negative earnings to positive earnings, could bias estimation of firm-specific variation. To sufficiently reflect cash flow shocks we consider i) Sales per share, ii) Cash earning per share, and iii) earnings per share as measures of cash flow. Even though we use highly reliable financial datasets, outliers or irregularities could potentially mislead firm-specific fundamentals volatility. Thereby, we winsorize our measures of cash flow by first dividing each measure by the same year-end stock prices, than replacing values above(below) the highest(lowest) 1%(99%) with the value equal toe the observation at the highest(lowest) 1%(99%). Afterwards, we multiply the year-end stock price to transform it to the original form. [ Figure 1 about here]
The model
The main issues this paper discusses, is that, the institutional reforms starting form 1992 could have shifted the Korean market to a market with more information of firm fundamentals implied in stock prices. If this statement is true, more actively reformed firms' stock return volatility should have higher dependence upon fundamental volatility. We use the average foreign investors' ownership percentage of each firm to divide the whole sample into three groups. The average foreign investor percentages of total issued shares are used to divide the total firms into terciles. The low Foreign investor group are firms with lower than 0.87% foreign investor ownership and the high foreign investor group are firms with higher than 3.5% foreign investor ownership.
We analyze the effect of firm-specific cash flow volatility on firm-specific stock returns volatility as flowing.
, , 1 , , log log log Arellano and Bover (1995) , and Blundell and Bond(1998) and introduce the system GMM methodology. First, the simple first order difference of equation (7) is used to remove any time invariant variables. Changing equation (7) to the differenced equation (8) is shown below.
, , 1 , , log log log
While equation (8) We test for the orthogonality of the instruments by providing the Hansen statistics for over identifying restrictions. Also, the autocorrelation must not exist further that the first lag. Therefore, we test the existence of any serial autocorrelation at the second lagged residuals. In condition (9) the length of lagged variables and residuals can be as long as the individual firm observation length minus one (since the first difference is used). However, more lagged variables might cause over fit and computational inefficiency. Thereby, we only use the lags of repressors up to the level with the lowest Hansen statistics available without over identifying the moment conditions. Another set of instrumental variables can be tested by assuming lagged differences are not correlated with firm specific effects. The second set of moment conditions are based on assumptions, so we test the validity of additional instruments under the null hypothesis that our assumption is plausible. The "difference in Hansen" statistics proposed by Hansen (1982) is reported.
To check if firm-specific return volatility is still related to firm-specific fundamentals volatility after controlling for additional variables noted to be related to stock returns volatility, we include trading volume, firm size, leverage, and growth opportunity in equation (8) 
Analysis of Results
In this section we discuss the summary statistics and main results of this paper. [ Table 2 here]
Firm-specific variation of stock returns is lower when controlling for additional risk factors compared to CAPM model, also the FF3 average is slightly higher than FF3+Mom values. Different foreign shareholder group results show higher shareholder percentage firms generally has lower firmspecific volatility of stock returns. Among the alternative measure of firm-specific fundamentals volatility, SPS is has the highest value followed by EPS then CEPS. The values for foreign investors' tercile groups for fundamental volatilities have similar patterns to stock return volatility. The control variables do not show strong patterns among different tercile groups, except for the market capitalization size. It seems that foreign investors could have higher ownership in big firms due to more acknowledgement and liquidity of such firms.
[ Table 3 here] Table 3 [ Table 4 here] Table 4 reports the results of the two-step System-GMM estimation for log values of firmspecific variations in stock returns (log IV) estimated using the CAPM model. The regression results of using separate cash flow shocks measured by SPS, CEPS, and SPS are show in each panel. Again, each panel is divided into three groups depending on the average foreign investors' ownership percentage.
Finally, for each foreign investor group, we provide the simple regression results using equation (8) The rest of this section checks if using CAPM model is sufficient for measuring firm-specific stock return volatility. During a period of market alteration, firms tend to show increased idiosyncratic stock returns as plotted in figure 1. We control for additional firm related risks using the FF3+Mom model and see if the results in table 4 hold. Table 5 is the results with the same panel and group classification.
The main result does not change. Most of the coefficients are significant at 1% level. CFIV coefficients for CEPS and EPS have the same order as the foreign ownership order. The only difference is that the CFIV coefficients ordering after controlling for turnover ratio, size, return and B/M has changed to have an increasing value. The autocorrelation tests and over identification tests are quantitatively the same as table 4.
[ Table 5 here]
Concluding remarks
Stock price in emerging markets have been considered to lack sufficient information of firmspecific information. However, recent study by Li, Morck, Yang, and Yeung (2004) suggest that increasing market openness has increased firm-specific stock return volatility in most of the emerging markets. Since most of the emerging Asian markets faced stock market liberalization during the early 1990s, we could expect stock prices to reflect firm-specific information. We use the simple present value of expected future cash flows to find evidence of existing relation between firms' specific information and stock price changes in the Korean stock market. The Korean stock market is one of the most opened stock market in Asia, with foreign investments summing up to almost 40% of total market capitalization.
The most direct earnings per share and less direct cash earning per share and sales per share are used to measure firm-specific variation of cash flow fundamentals. Also, diverse models such as CAPM and Fama and French 3 factor models were used to estimate firm-specific stock return variation. To reflect the level of stock openness, we divide our sample into low, medium, and high foreign investors' ownership groups. The results show positive correlations and significant firm-specific information incorporated in the stock price volatility. Also, firms with higher foreigner shareholder ratio, used to proxy for stock monitoring and corporate governance, seemed to show higher correlation between cash flow shocks and stock price returns volatility. A limitation of our approach is that strong significant level of firm-specific cash flow shock, however, does not represent the amount of information in stock prices. 
SPS CEPS EPS
The upper figure plots the firm-specific variations in returns estimated using the CAPM model and FamaFrench 3 factor model with additional momentum factor. The lower figure plots the firm-specific variation of cash flows using sales per share (SPS), cash earnings per share (CEPS), and earnings per share (EPS). The sample period is 1992 to 2007 and the equally weighted cross-sectional average for each year is used for all items. Table 2 presents the descriptive statistics of variables used in this paper.. CAPM, FF3, FF3+Mom each represent firm-specific variation of stock returns measured using Capital Asset Pricing Model, Fama-French 3 factor model, and Fama-French 3 factor model with additional momentum factor. CFIV(SPS), CFIV(CEPS), CFIV(EPS) denote measures of firm-specific variation of cash flows using sales per share (SPS), cash earnings per share (CEPS), and earnings per share (EPS), respectively. The control variables TR, log(Size), B/M, RTN %, foreign % denote turnover ratio, lagged log of firm market capitalization, lagged book-to-market ratio, lagged stock price yearly return in percentage, and lagged foreign investor ownership in percentage. The coefficient of variation is defined as the ratio of the standard deviation to the mean of each variable. Table 3 presents the correlation matrix of variables used in this paper. Log CAPM, log FF3, log FF3+Mom each represent the log value of firm-specific variation of stock returns measured using Capital Asset Pricing Model, Fama-French 3 factor model, and Fama-French 3 factor model with additional momentum factor. Log CFIV(SPS), log CFIV(CEPS), log CFIV(EPS) denote log measures of firmspecific variation of cash flows using sales per share (SPS), cash earnings per share (CEPS), and earnings per share (EPS), respectively. The control variables log TR, log Size, RTN, B/M, foreign % denote log turnover ratio, lagged log of firm market capitalization, lagged stock price yearly return, lagged book-tomarket ratio, and lagged foreign investor ownership. Panel C: IV measured using CAPM Model -EPS This table reports the results of the two-step System-GMM estimation for log value of firmspecific variations in returns (log IV) estimated using the CAPM model. We control for log value of cash flow shock(log CFIV), turnover ratio (log TR), firm size (log Size), leverage effect (RTN), and book-to- 
